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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mobile robot 

that can continue operations even after moving beyond "n-.:,*****-**.* l 

the reach of radio waves by autonomously returning | : 

within the reach of radio waves and can extend a 

communication range in cooperation with a plurality of > 

mobile robots. v ~.„ ..J. -rr.--.-r- 

SOLUTION: Mapping means 19 autonomously map radio , t \ \\ ii 

statuses in advance at mobile robot introduction or in a — - /y i 

standby state without an operation command, and store •'•'!'' * : 1 <P \v.;r-».' 

them in storing means 16. Returning means 17, after an 

operation in an area with a poor radio status, move the , 5 '-' 

mobile robot to the nearest communication range iS^NjU^'' 

according to the mapping information. When another '■■>>\? : --. \ 3 ' 

mobile robot enters an area with a poor radio status, 

radio relaying means 1 2a amplify field strength to extend 

the communication range, so that an operator and the 

mobile robot in the communication-disabled area can communicate. The radio relaying 
means may be replaced with command relaying means. 
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1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 
[Claim 1] 

He is the mobile robot which has a migration device and operates by the communication link 
by the electric wave, 

The mapping means which maps an electric-wave situation autonomously beforehand in a 
standby condition without the time of mobile-robot installation, or an operating command, 
When the operating command in the bad field of an electric-wave situation occurred, it had 
a return means to move a mobile robot to the nearest region that can be communicated 
after completion of operation based on the above-mentioned mapping information in this 
field. 

The mobile robot characterized by things. 
[Claim 2] 

When there were migration directions to the bad field of an electric-wave situation, based 

on the above-mentioned mapping information, it judged performing migration to the bad field 

of an electric-wave situation, and had a notice means to notify an operator of moving to the 

bad field of an electric-wave situation. 

The mobile robot of claim 1 characterized by things. 

[Claim 3] 

It has an electric-wave junction means to relay the communication link to other mobile 
robots, it cooperates with other mobile robots, and the region which can be communicated 
is expanded. 

The mobile robot of claim 1 characterized by things, or claim 2. 
[Claim 4] 

It has a means to relay the command to other migration, it cooperates with other mobile 
robots, and the region which can be communicated is expanded. 
The mobile robot of claim 1 characterized by things, or claim 2. 
[Claim 5] 

A means to enter a communication link impossible field, to look for other robots which 

became communication link impossible, to move to the field in which this robot and a 

communication link are possible, and to communicate with this robot, 

It had a means to notify an operator of a robot's besides the above condition. 

The mobile robot of claims 1, 2, and 3 characterized by things, or claim 4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the mobile robot with which the operator enabled it to grasp the 
situation of the mobile robot which the electric-wave situation moved to the bad field by 
being able to return to the field which can communicate autonomously and cooperating with 
other mobile robots, even when a mobile robot moves to the field where an electric-wave 
situation is bad especially about the mobile robot which operates by remote control on radio 
using a cellular phone, wireless LAN, etc. 
[0002] 

[Description of the Prior Art] 

The technique which carries out remote control of the mobile robot by wireless from the 
former is proposed variously. For example, the operating set and mobile robot which 
equipped the patent reference 1 with the function which displays a robot's condition are 
connected through a communication line network and the telephone line, and even if an 
operator is not near the mobile robot, the control system of the mobile robot which made 
the mobile robot operational is indicated. 

Moreover, when a control terminal and a wireless connection terminal are connected to the 
patent reference 2 on LAN, a radio means is prepared for a robot (control terminahed) and 
a wireless connection terminal communicates with a robot (control terminahed) in the 
wireless section, the network remote-control system with which the control terminal 
operated the robot (control terminahed) by remote control is indicated. 
When the robot had moved to the location which an electric wave does not reach, remote 
operation became impossible, and people had no choice but to take [ which operates by the 
above-mentioned conventional remote operation ] out. Especially the mobile robot that 
cannot use it in the environment of a home, office, etc. if an electric-wave condition always 
is not superior is not realistic. 
[0003] 

[Patent reference 1] 
JP,5-91556,A 
[Patent reference 2] 
JP,2000-49800,A 
[0004] 

[Problem(s) to be Solved by the Invention] 

As described above, in the mobile robot which operates by the conventional remote 
operation, there was a problem that it is a prerequisite for a communication link by the 
electric wave to be possible, and remote operation would become impossible if a robot 
http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 2007/07/13 
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moves to the place which an electric wave does not reach. 

It is made in order that this invention may solve the trouble of the above-mentioned 
conventional technique. The purpose of this invention By being able to return till the place 
which an electric wave reaches autonomously, and being able to enable the restart of 
actuation, and cooperating with two or more mobile robots, and maintaining the condition 
which can communicate, also after moving to the place which an electric wave does not 
reach It is that an operator can grasp a mobile robot's situation and offers a possible mobile 
robot for continuation of operation. 
[0005] 

[Means for Solving the Problem] 

In the mobile robot by telecommunication dispatching in an electric wave, if it is a 
prerequisite for it to be able to communicate and it will be in the condition which cannot 
actually communicate, subsequent actuation will become impossible. So, in this invention, 
establish the following means, and an operator enables it to get to know a situation, and 
continuation of operation is enabled. 

(1) It has a migration device and establish the mapping means which maps an electric-wave 
situation autonomously beforehand, and a return means move a mobile robot to the nearest 
region that can be communicated after completion of operation based on the above- 
mentioned mapping information in this field when the operating command in the bad field of 
an electric-wave situation occurs, in the mobile robot which operates by the communication 
link by the electric wave in a standby condition without the time of mobile-robot 
installation, or an operating command. 

As mentioned above, a robot can run in a successive range beforehand at the time of the 
standby which does not have directions from the time of mobile-robot installation, or an 
operator, when the map which gets to know the strength of an electric-wave situation is 
produced and a communication link impossible field is come into, it can move to a nearby 
electric-wave normal region, and the communication link return by the shortest time 
amount can be performed by making it possible to wait for directions of an operator again. 

(2) In the above (1), when there are directions of operation to the field expected that an 
electric-wave situation is bad, establish a notice means to notify an operator of moving to 
the bad field of an electric-wave situation. 

Thereby, even if a robot's response is lost, an operator can know having gone into the field 
beforehand, and can stop invasion to the field in advance depending on the case. 

(3) Establish an electric-wave junction means to relay the communication link to other 
mobile robots, in the above (1) and (2). 

The mobile robot which carried the electric-wave junction means which amplifies the above 
radio field intensity (booster) in two or more mobile robots which operate with directions by 
the electric wave is stationed, by being electric-wave attainment within the limits, and 
making the good location of a prospect move this mobile robot, the region which can be 
communicated can be expanded and the range of other mobile robots which can be 
operated can be extended. For this reason, actuation is continuable although a mobile robot 
enters the field where an electric-wave situation is bad. 

(4) Establish a command junction means to relay the command to other migration, in the 
above (1) and (2). 

By establishing a command junction means as mentioned above, like the above (2), the 
region which can be communicated can be expanded and the range of other mobile robots 
which can be operated can be extended. For this reason, although a mobile robot enters the 
field where an electric-wave situation is bad, continuation of operation can be enabled. 

(5) In the above (1), (2), (3), and (4), a communication link impossible field is entered, and it 
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looks for other robots which became communication link impossible, move to the field in 
which this robot and a communication link are possible autonomously, establish a means to 
communicate with this robot, and notify an operator of a robot's besides the above 
condition. 

Even when a mobile robot is in the field which cannot communicate with an operator and it 
becomes impossible to be full and escape during command activation by this, an operator 
can know the above-mentioned mobile robot's location, a condition, etc., and becomes 
possible [ performing subsequent directions ]. 
[0006] 

[Embodiment of the Invention] Drawing 1 is the schematic diagram of the system of the 
example of this invention. As shown in this drawing, wireless devices, such as a wireless 
LAN card, and a cellular phone, BlueTooth, are connected to the mobile robot 1 of this 
example, and it consists of software on an information management system so that network 
connection may be possible. 

With the terminals 2, such as a personal computer and a cellular phone, an operator is in an 
environment connectable with a mobile robot 1 in a network 3. A mobile robot 1 is operated 
to the terminals 2, such as an operator's personal computer and a cellular phone, via a 
network from remoteness, or the software which can know a mobile robot's 1 condition is 
installed in them. 

Access is made possible by the domain name (mycomputer.mydomain.com etc.) always 
decided, without notifying an operator of an IP address by notifying the IP address which 
the software on a robot got from the Dynamic-DNS server since the IP addresses got from 
a provider when connecting with a network by according [ a mobile robot 1 ] to cellular 
phone dialup connection differed at every dialup. 

The mobile robot 1 is assigned in an operator's house, the office, etc., operates various 
devices, such as a household-electric-appliances device, with the infrared reception / 
transmitter which the operator made move a mobile robot 1 by the command from a 
terminal 2, or was carried in the mobile robot 1, and supervises the situation of a house, an 
office, etc. with the camera prepared for the mobile robot 1. 

These two or more mobile robots can be made to be able to cooperate in working areas in 
which the above-mentioned mobile robot is assigned, such as a house and an office, and a 
mobile robot's region which can be communicated can be made to expand to them so that 
two or more mobile robots may be stationed if needed and it may mention later in this case. 



[0007] 

Drawing 2 is drawing showing the above-mentioned mobile robot's example of a 
configuration. 

It consists of 1g of storage devices which save wireless device 1f, such as infrared 
dispatch / receiver 1e for a mobile robot 1 to operate substrate 1a [ which carried CPU as 
shown in this drawing ], motor 1for migration b, ROM 1c [ which memorizes a program and 
data ], and motor 1d for migration, a household-electric-appliances device, etc., the above 
mentioned wireless LAN, a cellular phone, and BlueTooth, migration length, map information, 
etc. (a hard disk, CompactFlash, etc.). 

Moreover, the device sensor 1i which measures camera 1h which photos a surrounding 
situation for remote operation etc., distance, etc. may be connected. Moreover, actuation 
may be made to start LED1n for displaying microphone 1j, loudspeaker 1k, 1m of liquid 
crystal displays, a condition, etc., and a mobile robot 1, or pushbutton-switch 1o for 
performing various setup, pointing device 1p, cell 1q, etc. may be carried. 
A household-electric-appliances device etc. is operated or a mobile robot 1 works 
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supervising a surrounding situation etc., as it receives and the command which an operator 
sends out through a network 3 was moved and described above according to the received 
command by the above-mentioned wireless device 1f. 
[0008] 

Moreover, when two or more mobile robots 1 are stationed in the working area, When an 
electric-wave junction function is given to two or more [ of one set thru/or mobile robots 
of it ] and a certain mobile robot moves to the communication link impossible region which 
the electric wave from an operator does not reach with a shelter etc., The mobile robot 
having the above-mentioned electric-wave junction function is moved to the field in which 
the above-mentioned mobile robot and a communication link are possible, electric-wave 
junction is performed, a communication link region is expanded, and the communication link 
between an operator and the mobile robot of the above-mentioned communication link 
impossible region is enabled. 

In addition, it replaces with the above-mentioned electric-wave junction function, and a 
command junction function is given to one set thru/or two or more mobile robots, and when 
a certain mobile robot moves to the communication link impossible region which the electric 
wave from an operator does not reach with a shelter etc., you may make it the mobile robot 
which gave the command junction function relay the command between the mobile robot 
and operator etc. 

Control of the above-mentioned mobile robot 1 is performed when CPU by which the 
control program memorized by said ROM 1c etc. was carried in CPU substrate 1a performs, 
and data, such as a mobile robot's 1 moving trucking information, and an electric-wave 
situation, various log information, are memorized by the 1g of the above-mentioned storage 
devices. In addition, below, the part which controls the mobile robot which consists of the 
above CPU etc. is called control section. 
[0009] 

Drawing 3 is the block diagram showing the functional configuration of the mobile robot of 
the example of this invention, and this drawing shows the functional configuration at the 
time of establishing the above-mentioned electric-wave junction means. 
As shown in this drawing, a mobile robot's control section 11 The transceiver section 12 
connected to wireless device 1f, and electric-wave junction means 12a, It has the 
operating-command section 13 which changes into a mobile robot's 1 operating command 
the command received in the transceiver section 12, and outputs an operating command, 
and the drive control section 14 for driving actuation devices, such as infrared dispatch / 
receiver 1e, and motor 1d for migration based on the operating command which the 
operating-command section 13 outputs. 

Moreover, based on the electric-wave situation judged by the electric-wave situation 
judging section 15 and the above-mentioned electric-wave situation judging section 15 
which judge the electric-wave situation received in the transceiver section 12, it has a 
mapping means 19 to map the radio field intensity in a working area, and the storage section 
16 which memorizes the acquired mapping information. 

The mapping means 1 9 runs in a working area at the time of a mobile robot's installation or 
the standby without the directions from an operator, writes the electric-wave situation 
judged by the electric-wave situation judging section 15 in the map of the working area 
beforehand memorized by the above-mentioned storage section 16, and creates a radio- 
field-intensity map. 

The return means 17 returns a mobile robot 1 till the place which an electric wave reaches 
based on the above-mentioned mapping information, when the mobile robot 1 has moved to 
the location which an electric wave does not reach. 



http:/ /www4.ipdl. inpit.go.jp/ cgi-bin/tran_web_cgi_ejje 



2007/07/13 



JP,2005-025516,A [DETAILED DESCRIPTION] 



5/9 ^— v 



Moreover, with reference to [ when the above-mentioned notice means 18 has the 
migration directions from an operator ] the above-mentioned mapping information, a 
migration place judges whether it is the field where an electric-wave situation is expected 
to be bad, and, in the migration directions to the field expected that an electric-wave 
situation is bad, notifies an operator of the purport by which an electric-wave situation 
trespasses upon a bad field. Moreover, if a mobile robot moves to the good point of an 
electric-wave situation, the above-mentioned notice means 18 will notify an operator of 
that. 

Said electric-wave junction means 12a expands a communication link region, as the 
received electric wave was amplified, sent out and described above, and it enables the 
communication link between an operator and the mobile robot of the above-mentioned 
communication link impossible region. In addition, as described above, it replaces with the 
above-mentioned electric-wave junction means 12a, and you may make it relay the signal 
which establishes a command junction means, and is sent and received between an 
operator and other mobile robots. 
[0010] 

Drawing 4 is a flow chart which shows the processing in the mobile robot of this example. In 

drawing 4 , if there are migration directions from a remote operator or there is an event of 

having become the time amount specified beforehand (step S1 of drawing 4 ), a mobile 

robot's 1 operating-command section 13 will compute a self-location, and will ask for a 

migration pattern from a target position and a self-location (steps S2 and S3). 

And with reference to the radio-field-intensity map memorized by the storage section 1 6, 

the electric-wave situation of the field of a migration place is judged (step S4). 

If the electric-wave situation of a migration place is not good, the invading purport and 

operator will be notified of the field where the notice means 18 is expected to have 

described above with an electric-wave situation being bad (step S5 -> step S6). By this 

notice, an operator can know having trespassed upon such a field beforehand, even if the 

response from a mobile robot is lost henceforth. Moreover, it can stop making a mobile 

robot trespass upon the bad field of an electric-wave situation in advance depending on the 

case. 

[0011] 

When an electric-wave situation is good, or when an electric-wave situation is bad, it goes 
to step S7 after the above-mentioned notice, and as for a mobile robot, migration is started 
(step S7). 

And moving, are recording preservation of the migration length and the direction of [ to 
current ] is carried out with an electric-wave condition at a mobile robot's 1 storage 
section 16, and a radio-field-intensity map is updated (step S8). If all migration is ended, 
actuation of a household-electric-appliances device etc. will be worked (step S9 -> step 

510) . 

After doing the above-mentioned activity, it judges whether the electric-wave situation 
judging section 15 has the good electric-wave situation of the location after migration (step 

511) , and processing will be ended if the electric-wave situation is good. Moreover, when 
the electric-wave situation of the location after migration is bad, the radio field intensity 
around a self-location is checked with reference to said radio-field-intensity map (step 

512) . And said return means 17 asks for the migration pattern to a coordinate with the good 
sensibility of an electric wave, and electric-wave sensibility moves a mobile robot to a good 
coordinate (step S13). And said notice means 18 notifies having returned to the location 
which can communicate to an operator (step S14). 

[0012] 
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Drawing 5 is a flow chart which shows the processing which creates a radio-field-intensity 
map with the above-mentioned mapping means 19 in the case of a standby condition. In 
addition, although the processing in the case of creating an electric-wave situation map in a 
standby condition is shown below, as described above, the course beforehand set up at the 
time of a mobile robot's installation is moved, and you may make it create a radio-field- 
intensity map. 

In drawing 5 , it investigates whether a mapping means is in a standby condition (step S1). If 
it is in a standby condition, it will go to step 2, and the point nearest to the current position 
where the electric-wave situation is not recorded among the migration courses set up 
beforehand is chosen, and is moved to the selected location (step S3). 
And the electric-wave situation of the point is acquired and an electric-wave situation is 
recorded on a radio-field-intensity map at a map (step S5). 

If the above-mentioned processing is performed until it stops being in a standby condition, 
and the workmanship instruction from an operator comes, it will go to step S7 from step S6, 
and the activity according to an operations directive will be done. 
[0013] 

The example of the radio-field-intensity map of drawing 6 is shown. A mobile robot moves 
the migration course defined beforehand, acquires the electric-wave situation in each 
coordinate location, and as shown in this drawing, he records the radio field intensity in 
each coordinate location on a map. Moreover, when the shelter which covers an electric 
wave is in a working area, the location of a shelter is also recorded on a map. Thereby, a 
mobile robot can judge whether an electric wave can be relayed to the above-mentioned 
mobile robot, if it moves to which location when other mobile robots move to the field 
where radio field intensity is bad. 
[0014] 

Next, actuation of said electric-wave junction means and a command junction means is 
explained. 

Here, although the case where two mobile robots existed and at least one of the mobile 
robots 1-1 of it is equipped with the above-mentioned electric-wave junction means or the 
command junction means in the working area is explained, three or more mobile robots 
existed in the working area, and two or more [ of all mobile robots or robots of it ] may be 
equipped with the above-mentioned electric-wave junction means and the command 
junction means. 

Drawing 7 is drawing explaining the actuation in the case of expanding the region which can 

be communicated with the above-mentioned electric-wave junction means. 

This drawing shows the case where the electric-wave situation has entered into the shade 

of a bad shelter, as a result of a mobile robot's 1-'s2 moving with migration directions of an 

operator. 

In this case, it is made to move to the location (for it to be called the good location of a 
prospect in electric wave) to which the electric wave which could receive the electric wave 
from an operator as shown in this drawing, and relayed the mobile robot 1-1 to the mobile 
robot 1-2 can be sent. 

The electric-wave junction means prepared for the mobile robot 1-1 relays the electric 
wave from an operator, and sends it out to the field to which the mobile robot 1-2 which 
became shade with the shelter exists. 

If a mobile robot 1-2 answers a command from the above-mentioned operator, the above- 
mentioned mobile robot's 1-1 electric-wave junction means relays the electric wave from a 
mobile robot 1-2, and sends out to an operator. 

As mentioned above, by preparing a mobile robot 1-1 an electric-wave junction means, and 
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amplifying radio field intensity, the region which can be communicated is expandable, even if 
a mobile robot 1-2 moves to a communication link impossible region, the communication link 
between an operator and a mobile robot 1-2 can be continued, and an operator can judge a 
mobile robot's 1-2 situation etc. 

Moreover, an operator can communicate with a mobile robot 1-2 through a mobile robot's 
1-1 electric-wave junction means, can make an activity [ in a communication link impossible 
region ] continue, and even if he does not have further a mapping means, a return means, 
etc. which the mobile robot 1-2 described above, he can return a mobile robot 1-2 to the 
region which can be communicated. 
[0015] 

Here, in order to move a mobile robot 1-1 to the good location of a prospect in electric 
wave as mentioned above, it can carry out as follows. 

(i) Since the response from a mobile robot 1-2 was lost, an operator gets to know that the 
mobile robot 1-2 trespassed upon the communication link impossible region, and moves a 
mobile robot 1-1 to the good location of a prospect in electric wave. 

In this case, a shelter is in two or more places, moving a mobile robot 1-1 in not knowing 
whether a mobile robot 1-2 is in the shade of which shelter etc., the communication link 
with a mobile robot 1-2 is tried, and a mobile robot 1-1 is moved to the location in which 
the communication link with a mobile robot 1-2 is possible. 

(ii) If the response from a mobile robot 1-2 is lost, an operator will make a mobile robot 1-1 
look for a mobile robot 1-2, and will move a mobile robot 1-1 to the location in which 
electric-wave junction is possible autonomously. 

Therefore, as shown in drawing 8 , a retrieval means 20 to look for a mobile robot 1-2 is 
prepared for a mobile robot 1-1 what was shown in said drawing 3 . 
If the command from an operator is received, with reference to said radio-field-intensity 
map, the electric wave from an operator is receivable, and the retrieval means 20 will look 
for the location where an electric-wave situation can keep seeing a bad point, will move a 
mobile robot 1-1 to the location concerned, and will try whether a communication link is 
possible with a mobile robot 1-2 and an operator. 

For example, a mobile robot 1-1 is moved to the location near the shelter expected that a 
prospect is good in electric wave, as shown in said drawing 7 , and it tries whether to be 
able to communicate to a mobile robot 1-2 and an operator, and fitness. 
When a shelter is in two or more places, the location near each shelter expected that a 
prospect is good in electric wave is made to carry out sequential migration, and it tries 
whether to be able to communicate to a mobile robot 1-2 and an operator, and fitness 
similarly. And if the location which can communicate good is found, while notifying an 
operator of a mobile robot's 1-2 condition, it notifies that the junction of an electric wave is 
possible. 

Moreover, when the location which can communicate good is not found, an operator is 

notified of that. 

[0016] 

Drawing 9 is drawing explaining the actuation in the case of expanding the region which can 

be communicated with the above-mentioned command junction means. 

This drawing shows the case where the electric-wave situation has entered into the shade 

of a bad shelter, as a result of a mobile robot's 1-'s2 moving with migration directions of an 

operator. 

In this case, it is made to move to the location (for it to be called the good location of a 
prospect in electric wave) from which the electric wave from an operator can be received 
for a mobile robot 1-1 as shown in this drawing, and a command can be relayed to a mobile 
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robot 1-2. 

The command junction means prepared for the mobile robot 1-1 relays the command from 
an operator, and sends it out to a mobile robot 1-2. 

If a mobile robot 1-2 answers a command from the above-mentioned operator, the above- 
mentioned mobile robot's 1-1 command junction means relays the response from a mobile 
robot 1-2, and sends out to an operator. 

As mentioned above, by preparing a mobile robot 1-1 a command junction means, and 
relaying a command, like the case where an electric-wave junction means is established, 
even if a mobile robot 1-2 moves to a communication link impossible region, the 
communication link between an operator and a mobile robot 1-2 is continuable [ the region 
which can be communicated is expandable, and ]. 

Moreover, an operator can communicate with a mobile robot 1-2 through a mobile robot's 
1-1 command junction means, can make an activity [ in a communication link impossible 
region ] continue, and even if he does not have further a mapping means, a return means, 
etc. which the mobile robot 1-2 described above, he can return a mobile robot 1~2 to the 
region which can be communicated. 

In order to move a mobile robot 1-1 to the point from which a command can be relayed as 
mentioned above, it describes above ((i) ii). A mobile robot 1-1 is moved to the location in 
which command junction is possible by an operator's command, or the retrieval means 
prepared for the mobile robot 1-1 is made to search for a mobile robot 1-2 similarly. 
In addition, when a mobile robot 1-1 receives the command to a mobile robot 1-2, and has 
grasped a mobile robot's 1-2 location from this command and a mobile robot 1-1 
trespasses upon the place where an electric-wave situation is bad, it moves to a junction 
point autonomously and a command can be acted as intermediary. 
[0017] 

[Effect of the Invention] 

As explained above, the following effectiveness can be acquired in this invention. - 

(1) A robot runs in a successive range beforehand at the time of the standby which does 
not have directions from the time of mobile-robot installation, or an operator. By moving to 
a nearby electric-wave normal region, and making it possible to wait for directions of an 
operator again, when the map which gets to know the strength of an electric-wave situation 
is produced and a communication link impossible field is come into The communication link 
return by the shortest time amount can be performed, and the bad field of an electric-wave 
situation is entered, and it will not be in the condition that a mobile robot cannot operate. 

(2) Even if a robot's response is lost by establishing a notice means to notify an operator of 
moving to the bad field of an electric-wave situation, an operator can know having gone into 
the field beforehand, and can stop invasion to the field in advance depending on the case. 

(3) By establishing an electric-wave junction means to relay the communication link to 
other mobile robots, the region which can be communicated can be expanded and the range 
of other mobile robots which can be operated can be extended. For this reason, actuation is 
continuable although a mobile robot enters the field where an electric-wave situation is bad. 

(4) By establishing a command junction means to relay a command to other mobile robots, 
the region which can be communicated can be expanded and the range of other mobile 
robots which can be operated can be extended. For this reason, although a mobile robot 
enters the field where an electric-wave situation is bad, continuation of operation can be 
enabled. 

(5) By entering a communication link impossible field, looking for other robots which became 
communication link impossible, moving to the field in which this robot and a communication 
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link are possible autonomously, establishing a means to communicate with this robot, and 
notifying an operator of a robot's besides the above condition Even when a mobile robot is 
in the field which cannot communicate with an operator and it becomes impossible to be full 
and escape during command activation, an operator can know the above-mentioned mobile 
robot's location, a condition, etc., and becomes possible [ performing subsequent 
directions ]. 

[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the system of the example of this invention. 
[Drawing 2] It is drawing showing the example of a configuration of the mobile robot of the 
example of this invention. 

[Drawing 3] It is the block diagram showing the functional configuration of the mobile robot 
of this example. 

[Drawing 4] It is the flow chart which shows the processing in the mobile robot of this 
example. 

[Drawing 5] It is the flow chart which shows the processing which creates a radio-field- 
intensity map. 

[Drawing 6] It is drawing showing the example of a radio-field-intensity map. 

[Drawing 7] It is drawing explaining the actuation in the case of expanding the region which 

can be communicated with an electric-wave junction means. 

[Drawing 8] It is the block diagram showing the functional configuration of the mobile robot 
having the function to look for the mobile robot which trespassed upon the communication 
link impossible region. 

[Drawing 9] It is drawing explaining the actuation in the case of expanding the region which 
can be communicated with a command junction means. 
[Description of Notations] 

1 Mobile Robot 

2 Terminal 

3 Network 

11 Control Section 

12 Transceiver Section 

12a Electric-wave junction means 

13 Operating-Command Section 

14 Drive Control Section 

15 Electric-Wave Situation Judging Section 

16 Storage Section 

17 Return Means 

18 Notice Means 

19 Mapping Means 

20 Retrieval Means 



[Translation done.] 
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H6Wl:iS5*igv. > 7 c (D^^^1- 0 & ft b # y h |J , f-*;£*bftfc&ft='-;2 > £#ftL 
■C#lS*ttjlli*i.W5«jS«R«r»#L. RIH^S-f «t 5 v „ 7 ± <D # ffi * ffi ft C *3 

ttassafifces-fa, s fc - ft * «i * k . *assrSiKi-ss«ft<ejf^*>5»*ic 

tt , v 7 ^±i:SBftoffin ) EiSii5„ r ft J: <9 , ft p # ? h it , fife (0 £ ft b # 
y h^ttiffi3iai4SliV^|!«^»ftLfci:§, if©ffidK:»»-fii»i, ± IE £ ft b jK j/ h - 

[0014] 

::tli, ft m fg isS !' , 2^o$»n i S} ) hi*>#SU, toHO'>i<i1)i*«)» 
ft n # y h 1 - ldJ±|E*«*8#a, 5 VMi , > K***«:*«*.-C^6»£'i;: 

o v> x r n -r 5 as , ft*«*rtc3^£i±o»»D# y h^#fiL» 4t»*»D# y f 

BI7li±E«i£^M#a^J;l5ia^^fi6«*fi:*i-Si&^»»^*RW-r5B|-T?*)5. 

pi la ii , »ftnsj?3/hi-2a^ ^ft^co^iijm^i-iD^iijLfc^ir. V* 

r » • # , »llB*yH-lt, IBIHKS1-J:5t«kfP#A»6o«*«raflrT»*. a> o 
. »»n* S 'l.i-2K«fl«Lfc««*a5riiJ«-e*5ttlI (tSWfcH Lo iv>tt 
1 t ^ 5 ) $ ft £ 5 0 

n-icKmhfttstifas. *ft#a»e>ro*s&*«LT» « $5 
-eHtfc4ofc#ftn#y h i - 2 as # ft -r -a is % \c m to -t z . 
» » b # y h i - 2 as ± ta $ ft # ^ 5, ro fg ❖ £ # -r 5 t , ± e # n o # y h 1 - 1 nm 

ai«j:5i:, ^ ft n # y h 1 - 1 \z m & <p m ¥ a * n tt r . Mi«*«it5:iK 

i 9 . iiff^Tfg^lrteA-rsrtaST-^. »»D#j/f.i-2iSii{S^fig«t»ftL-Cfc 
»ff#t»»nd«yJ.i-2|BI»aflr«rlitt1-5-ti6S-p*, jft ft # II , £ ft b y V 1 

$ ft , *fts#l±»»n#j, h 1 - 1 rot,tt|fg^U»|p*'y h 1 - 2 t a fl * 

Lt7^y??», ffl 'J* * IS 4? «r € x. T ^ 4 < T J u . ^ftB#yhi-2&jifS^Ilfe« 
Kit: t as T- t « . 

[0015] 

::t-, 1EO±5I:»»d«? h l -1 ttlMCiaLOi^ttlKSiStSCtt 

, W T o J: 9 ?t 5 r > as t ■ ^ 5 c 

( i ) » ft n * •> h i - 2 a> b <n jc as ft < * o t - t , tft ft # ii # ft n * y h 1 
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- 2 & ii ff * W fil it Id ft A L fc Z fc fc *fl <o . St ft n sj? y h l - l*tttt«fcjlill,03J:^ 
{4 g id ft ft S * 5 0 

© % -g- , ii m w & it % a pjf i- fe 9 . ft ft n # y h i - 2 & ? © m mm © m 5 a> # a> 

b * P 4 t' © 41 * I- 14 . ft St o # > F 1 - 1 4- ft U * * <C # b . »iniKyH-2io 

ii ff fc K * . 8»n#y h 1 - 2 fc © ii ft bJ £ ft ft R |- ft ft □ # y f. i - i fc ft gj £ 

a e 

( i i ) ft g, D * y h 1 - 2 ^ b © (5 «T # fc < ft o fc b . & ft # ii ft Hi n # y h 1 - i tc 

ft ft n # y v i - 2^giJt, ft id p # y h i - i as nrifefctfcjt id 

© ft , m HE H 3 Id ,^ L fc © Id 0 8 Id fjk -t i. o Id , ft ft n ** y h 1 - l |d ft » n y 
h 1 - 2^gg^-TSgg^^S2 0 fc K It s . 
3? ¥ IS: 2 0 li , *ff*i>6«)t*tatt6i, Su IE « ft 3i A -r y 7 s fc # SB L T , £8; ft # 

^ b © a & fc g ft -c- ^ , a^o, ««tta^sv^^*aa-frsteiifcaiL. ft ii p y k 
i - i fc a & fi a !c ft a $ * . ft a b * y h i - 2 fc- ± t>- % ft # t a ft i5j x- & s a» fc k 

* 5 , 

ft ft n # y h i-ifciW1EH7fcSLfcJ:5lE»K*©ifi<©«8fl«jfcJ!,aL© 

«t ^ fc ^ ffl $ n a a id ft it * * ft n n # ■> k i - 2 # ± w & ft # t a # id aw si «g x- h 
« i» fc tt * 5 . 

ffi s 11 ft ft » $ * «t ^ ft n u y h i-2fc±tfj*f£#iA#fca»BrflB-efc$a»* 

* t "C, ^ » t ii ft ^1 «g * fi ® ^ £ o ^ o fc b , i^te»»n#y H-2C 

^ffifciifei-5 1 1 u. wfew^iiAs^^T-absr t fc a *p -r 5 . 

s fc > & » id a ft w gg <t {i g as £ o ^ b ft ^ 4i t ii , ^ © & fc ^ ^ # id a *n i- 5 0 

[0016] 

mgiiiiEn^^ Kfi^ati ^aft^^iUcfctdr^-fati^roijftfciftB^-r^ii-cfcs 

WHtt. »»n#yhi-2#. JSIft#rofti!jm^!dJ;t)ftijjLfcitem, ttttt&tfSV' 

iifgfel<73ft(;A'9ii^-t i t±ofc^^fc^L-c^^5 0 

d. * ^ , ftftn^yhi-ifc, (5] n id 7p i- ± 5 id at ^ # a» b <7) m ?s fc a « r- § , ^ o 

. ft Sj p # y h 1 - 2 Id a -v y K fc ^ » T- % 5 ft ( m 8. « Id H. a L i ^ fi g t ^ 5 ) 
Id ft ii 3 * a . 

ft » n # y h 1 - 1 id IS It b ll fc p "7 > K * #1 # a |± , tft ft .# ^ b CO a v > K fc «fj ffi L T 
, ft»IP*'yhl-2ldi2|ffi-r5 0 

ft ll a # y h 1 - 2iJ±E*ff#i»6ffl»^fcfl?*-*-St. ± IE ft Sb n # y h 1 - lffla 

^^KfHl*ii#iB#? h i-2^bro^^fc^ifiLT» ^ft#^iHffli-5o 

W ± co J; 5 (d , 8fiD# ? n-icavy Ktlfa^SltT. ">K*tlt5: 

t Id J; •) . S?JS^ffl^SfclSlt5iJ^il5l«. a{i^fg*fcfe^i-5d.tas-c- * . ft ft a 

# y h 1 - 2 ^iiff ^££$f- ftft Lt t»f^# t ft ft a # y h 1 - 2 Psl © 3 ff fc » ft + -5 

it. iMB»|D*yM-l«)37yK1'i?*t^L-C»||D i |? 7 H-2l:l 
ff fc ft ^ a ft * ^7 Hg « T- (O ft £ fc g ft * * 5 d & # -C- * . SbC ft «i o # y h 1 - 2 # 
IHLfc^^y/lg, llfa§tiiT^4<r« )> ft » □ * ;/ h l - 2 fc a ff ^1 

± is © i 5 fd ft n p # y h i - i fc a v > k fc * » r- * 6 JA jft id ft u * * a id n . me ( 

i ) ( i i ) fc IB] tS Id . ft # © ft ^ Id J: '5 ft A p # y h l - l fc p -7 y K f> « pJ 4 
(4 g id ft ft $ it fc D , ft ft p # y h l-lKttltfc«**atJ:9. ft K a # y h 1-2 

ft *5 , MD*yH-14i, ft ft p ** y h 1 - 2 © p -7 v F fc S ff L T , d © p -e y 
F b ft ft p y Y 1 - 2 © ii: g fc ffi g L . ft ft a # y h 1 - 1 a? a WL ft © S V > fc d 5 
Id ff A L fc i £ . i»Wtt»«ltt^C»»Lr. p > F fc >f M fc 1" a J: 5 Id 1" a d fc 
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[00171 

[ g m <o 5§j n ] 

( 1 ) FiAi^K lilfff iOfS/T/jiiiPgl^f, p # y h a? £> e, a> C * 

»»©Kfl£*fTL,. *«tti5iO»aS:4P5Ts'7Srf^«L, ii ft * Ht £ m St *> A o fc 
Jf £ , |fotKjEffKi:9nL, i & tS i i K J: 8 

, ft m nt t- (d a ft « 4§ £ ?? 5 r i # t- # . s it , «atftia»sv^ffl«fcA9ii*, ^ a 

b # ■> hisaff-eSftt^it/iSiil) ft t> . 

(2) *atta»liv^«i«fc«m-i-srt«r||f^#ta*ni-6ii*p*a*»(tsrttJ: 
•J > $ ft # 14 , mj(5Si!4<4ott, i?)i'ti!)t(Da*i:Aoft:ita5 

4 fc . »*i:J:oTI4lHllll:t«3(l«^o«A«:1'Jtti:iiSTlS. 

(3) m <n &m □ *" j/ f> ^ (0 ii ft £ + H -f 5 S $ * « ^ 14 * IS ft £ r t ic i 9 s a ff ^ HI 
ii>!c & i£ A L , flfe©^ftnd?s/N©Sif^-5nitefflSrja:»f5ri:AS-c#S 0 z » ft , m j£ # 
RtfJB^WfcfcSfftntfs' h A? A 5 ii T- t . S) ft <n m m fe 1" 5 r t X' £ -5 o 

(4) ffi K> Id n # y h->3-7VK*4 3 »i-2)^v>-K4 3 l*#S?ria(t5ri:(-J;t9 > ii 
ffi >5T fig « £ J£ * L . «LO»»BsKy|.fl!)»fppl|BttH4:a:»fari:#-e*S. z <D It #> , 

( 5 ) aft*fc*«fcA3i&*. UlTiiftoftftOn*? h «• fig g L T § # W id BE n 

#5xi-fcii«pr«4fi*fc»»L, *n#yhtaflii-s^a*Ktt, ± e fife <a n * ? h 

o«it*ffi:l)st2:ii:J:!). fgiIRt Cg» □ *' i?, * i a ft * 
4 S * K l± t> r * , ffl -C S 4 < 4 o » £• f J « , * # tt . ± E & Rj D sj? y h CO ffi 

I m a o in * <e r n ] 

[Hi] **W©S51tt0i]<o->*^.&©«SH-T?*a. 

[12] *«9J<D&lt«!|0ffMa:K? h<OtSj£0iJ£^1-i!T"<fc5 o 

[S3] *3ttflC#|n« ? KO«**dt«r*i-^By^H-cab«. 

[14] *niMm<0&1ha # ? H:fc"W5«lIS;3?t7n-f + - hf*5. 

[06] € i£ & g y 7* © £ ^ t" I] T" <fc 3 0 

[88] a«^ilI1IE«K«ALft»»jB*yhfc*SHr5«llt«jtfc»«jn*5' MD « 
tg«fi!c^^-f-7''B „ * H T- 5 o 

[19] = -e > Ktw^atitiaflrnniisjgstrtt^i-stt^iDiifiEfcfftwi-aia-cfcs. 
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